REMARKS 

The drawings are amended, per the attached Submission, to overcome a few noted 
informalities contained therein. 

Accompanying this Preliminary Amendment, please find a substitute specification which 
overcomes the informalities noted in the original specification. The undersigned avers that the 
enclosed substitute specification does not contain any new matter. 

Newly entered claims 53-104 merely rewrite the subject matter of Chapter II amended 
claims 1-52 in a more traditional U.S. claim format. The entered amendments are not, in any 
way, directed at distinguishing the present invention from any known prior art. Please consider 
the newly entered claims upon consideration of this application. 

In the event that there are any fee deficiencies or additional fees are payable, please 
charge the same or credit any overpayment to our Deposit Account (Account No. 04-0213). 

Respectfully submitted, 





Michael J. Bujola/Reg. N$ 
Customer No. 020210 
Davis & Bujold, P.L.L.C. 
Fourth Floor 

500 North Commercial Street 
Manchester NH 03101-1151 
Telephone 603-624-9220 
Facsimile 603-624-9229 
E-mail: patent@davisandbujold.com 



4/2M» -4:38 PM 



-11 - 



[001] 




MULTISTEP AUTOMATIC TRANSMISSION Wl 
THREE PLANETARY GEAR TRAINS 



REDLINE VERSION 

2 7 APR 2006 



[002] This application is a national stage completion of PCT/EP2004/01 1 031 filed «• 

October 2. 2004 which claims priority from German Application Serial <©• 

No. 103 50 761 .2 filed October 30. 2003. «• 

[003] FIELD OF THE INVENTION «• 
[004] The present invention concerns a multistep automatic transmission with at 

least three individual planetary gearsets and at least five shifting elementST-in <©• 

accord w i th the principal concept of c l aim 1 . «©• 



[005] BACKGROUND OF THE INVENTION «• 

[006] Automatic transmissions operating with several shiftable gear stages, and 

without a group-shifting procedure, are well known. DE 199 12 480 A1, 
for example, discloses an automatic transmission of this class having three 
individual planetary gearsets as well as three brake devices and two clutches for 
the shifting of six forward gears and one reverse direction gear. This disclosure 
provides a very satisfactory transmission ratio motor vehicles with a high overall 
spread of gear ratios and favorable gear stage accessibility to which can be added 
a high starting ratio in the forward direction. The individual gear stages are 
achieved by selective closing of respectively two of the six shifting elements so that 
for the switching from one gear position to the next successive higher or lower 
stage relative to the current activated shifting elements, respectively only one 
shifting element is opened and another shifting element is closed. 
[007] During this procedure, an input drive shaft of the automatic transmission is 

continually connected with a sun gear of the second planetary gearset. Further, 
the input drive shaft, by way of the first clutch, can be connected by a link to the 
first planetary gearset, and/or alternately, this connection can be made by the 
second clutch with a link of the first planetary gearset. Additionally, or as an 
alternate, the sun gear of the first planetary gearset can be made affixed to the 
housing of the automatic transmission by the first brake. This is also possible 
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using the link of the first planetary gearset with the second brake. Yet a third 
method of making the connection to the transmission housing is to employ a sun 
gear of the third planetary gearset with the third brake. 
[008] For the kinematic coupling of the individual planetary gears with one 

another, DE 199 12 480 A1 teaches two different versions. In the first version, 
provision is made that an output drive of the automatic transmission is continually 
bound with a link of the third planetary gearset and an interior gear of the first 
planetary gearset. Moreover, a link of the first planetary gearset is continually in 
connection with an internal gear of the secondary planetary gearset and a link of 
the second planetary gearset is always in connection with an internal gear of the 
third planetary gearset. During this interconnected occurrence, the input drive 
shaft and the output drive shaft can be placed co-axially to one another on 
oppositely lying sides of the transmission housing or, just as well, be placed 
axis-parallel on the same side of the housing. In the second version, the provision 
is that the output drive shaft is continually bound with the link of the second 
planetary gearset and the interior gear of the first planetary gearset, while the link 
of the first planetary gearset is continually connected to the interior gear of the third 
planetary gearset and, finally that the internal gear of the second planetary gearset 
is continually in contact with the link of the third planetary gearset. A design of this 
kind is especially appropriate only for a co-axial arrangement of the input-output 
drive shafts. 

[009] Taking into consideration the spatial positioning of the planetary gearsets, 

the DE 1 99 1 2 480 A1 patent further proposes the co-axial placement of the three 
planetary gearsets in a row beside one another, whereby the second planetary 
gearset finds itself axially interposed between the first and the third planetary 
gearsets. In relation to the spatial arrangement of the individual shifting elements 
in regard to one another, and in regard to the planetary gearsets, the proposal of 
DE 199 12 480 A1 extends itself so that the first and second brakes are always 
positioned precisely next to one another, whereby the second brake borders itself 
always exactly directly on the first planetary gearset, and the third brake is always 
to be located on that side of the third planetary gearset which is remote from the 
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third planetary gearset, while the two clutches are always directly located next to 
one another. In a first variation of positioning, both clutches are to be found upon 
that side of the first planetary gearset which is remote from the third planetary 
gearset, whereby the first clutch is placed immediately proximal to the first brake 
and nearer to the first planetary gearset than is the second clutch. In connection 
with a non-co-axial location of the input and output drives, in a second variation 
arrangement, the proposal of a second positioning variation is that both clutches 
are located on that side of the third planetary gearset, which is remote from the 
first planetary gearset, whereby the second clutch is placed nearer to the third 
planetary gearset than is the first clutch and axially borders an output spur gear, 
which is operationally connected with the output drive shaft which, once again, 
is placed on that side of the third brake, which is remote from the third planetary 
gearset. 

[010] The purpose of the present invention is to present alternative component 

positioning for the known automatic transmission arising from the state of the 
technology of DE 199 12 480 A1 to achieve a transmission construction of the 
most compact possible dimensioning. Advantageously the automatic transmission 
can find use in a motor vehicle non-co-axial transmission input drive shaft and 
transmission output drive shaft, with the comparatively, most simple modifications. 
Application can also be found in installation in a motor vehicle with a standard 
input drive and co-axial positioning of transmission input and transmission output 
drive shafts. 

[011] I n accord with the i nvent i on, th i s purpose i s achieved by a mult i step, 

automatic transm i ss i on — having the featur e s of cla i m — 1-: Advantageous «• 

embod i ments and i mprovements of the i nvention are made available by the <©• 
subordinate c l aims. <• 

[012] SUMMARY OF THE INVENTION «- 

[013] Basing a description on the typical state of the technology of 

DE 199 12 480 A1, the invented multistep transmission possesses at least three 
coupled, individual planetary gearsets, which are mounted co-axially to one 
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another, wherein the second planetary gearset, as spatially observed, is placed 
always between the first and the second planetary gearsets. Furthermore, 
the invented automatic transmission possesses at least five shifting elements. 
A sun gear of the third planetary gearset can be affixed onto the housing of the 
automatic transmission by way of the first shifting element, which element is 
serving as a brake. An input drive shaft of the automatic transmission is 
continually connected with a sun gear of the second planetary gearset. In addition, 
the input drive shaft, by way of the second shifting element, which element is 
designed as a clutch, can be connected to second shifting element, which is 
serving as a clutch, with a sun gear of the first planetary gearset and, additionally 
or alternatively, by way of the fifth shifting element, which element is designed as 
a clutch with a link of the first planetary gearset. Alternatively, the sun gear of the 
first planetary gearset can be affixed to the transmission by way of the third shifting 
element, which functions as a brake and/or the link of the first planetary gearset by 
way of the fourth shifting element, which functions as a brake. Simultaneously, 
if the second and the fifth shifting elements are activated, then the sun gear and 
the link of the first planetary gearset are joined together. 

[014] An output drive shaft of the multistep automatic transmission is continually 

in active connection with an internal gear of the of the first planetary gearset, 
whereby the internal gear of the first planetary gearset is additionally continually 
bound with either with a link of the third planetary gearset or with a link of the 
second planetary gearset. 

[015] As is taught by the typical DE 199 12 480 A1 , the link of the first planetary 

gearset (respectively according with the concept of a planetary gearset) 
is additionally either connected continually with the internal gear of the second 
planetary gearset or continually bound to the internal gear of the third planetary 
gearset. In case the internal gear of the first planetary gearset and link of the third 
planetary gearset and the output drive shaft are coupled together, the link of the 
second planetary gearset is continually connected with an internal gear of the third 
planetary gearset and the link of the first planetary gearset is continually connected 
with an internal gear of the second planetary gearset. In case the internal gear of 
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the first planetary gearset and the link of the second planetary gearset and output 
drive shaft are connected to each other, then the link of the third planetary gearset 
is continually bound with the internal gear of the second planetary gearset and the 
link of the first planetary gearset is continually connected to the internal gear of the 
third planetary gearset. 

[016] In a differing embodiment to the typical DE 1 99 1 2 480 A1 , according to the 

invention, both the fifth shifting element, by which the input drive shaft is bound to 
the link of the first planetary gearset, as well as the second shifting element, by 
way of which the input drive shaft is connected to the sun gear of the first planetary 
gearset, positionally observed, is to be found axially located between the first and 
the second planetary gearsets. The second and the third planetary gearsets are 
placed directly beside one another. Advantageously, in this arrangement, a 
lamella-packet of the fifth shifting element is placed on a larger diameter than is 
a lamella-packet of the second shifting element. 

[017] The first planetary gearset, at the most, is centrally penetrated in the axial 

direction by one shaft - especially, this being the input drive shaft of the automatic 
transmission. Accordingly also the second, central planetary gearset, at the most, 
is centrally penetrated in the axial direction by one shaft - especially, this being the 
input drive shaft. 

[018] In an advantageous embodiment of the invention, the second and the fifth 

shifting elements form a prebui It-factory mounted assembly, which incorporates 
the respective lamella-packet and the respective servo-equipment components of 
these two shifting elements (clutches) as well as including a common lamella- 
carrier for these two shifting elements (clutches). The servo-equipment for the 
second shifting element, in respect to position, can be located either on that side 
of its lamella-packet which is proximal to the first planetary gearset (of the second 
shifting element), as well as on that side of its lamella-packet, which is proximal to 
the second planetary gearset. Even the servo-equipment of the fifth shifting 
element, where position is concerned, can be found either on that side (of the fifth 
shifting element) of its assigned lamella-packet proximal to the first planetary 
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gearset or as well on that side of its lamella-packet which is proximal to the second 
planetary gearset. 

[019] In an additional embodiment of the invention, which is saving of installation 

length, and is favorable in cases of non-co-axial arrays of input drive shaft and 
output drive shaft of the automatic transmission, the proposal is to make an 
arrangement, wherein the fourth shifting element, by way of which the link of the 
first planetary gearset is affixed, and the third shifting element, by way of which the 
sun gear of the first planetary gearset is secured, are localized in an area radially 
located above the planetary gearsets. In an advantageous manner, it is possible 
that the third shifting element and the fourth shifting element can form a factory- 
assembled construction group with a common external lamella-carrier for these 
two shifting elements (brakes). Such a common external lamella-carrier would 
accept the lamella-packets of these two shifting elements (brakes) and are 
integrated into the at least parts of the servo-equipment of these two shifting 
elements (brakes). 

[020] As allowed by the radial construction clearance, which stands available for 

the automatic transmission, it is possible that the third shifting element can even 
be placed on the side of the first planetary gearset, which lies opposite to the 
second planetary gearset. This placement would be directly bordering on an outer 
wall of the housing of the automatic transmission. 

[021] In another embodiment of the invention, the first shifting element, by which 

the sun gear of the third planetary gearset is affixed, is positioned on the side of 
the third planetary gearset, which lie opposite to the second planetary gearset. 
Provision can also be made that the first shifting element, as to its positional state, 
can be placed in an area located radially above the third planetary gearset, this, 
for example, if the fourth shifting element is included, allowing for a factory 
assembled package. This said package would incorporate a common external 
lamella-carrier for the two shifting elements (brakes) and the lamella-packet of the 
same and also at least (integrated into the common external lamella-carrier) parts 
of the servo-equipment units of these two shifting elements (brakes). Obviously, 
the external lamella-carrier of the first shifting element can be integrated directly 
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into the transmission housing or find a place in a housing cover, which is formed 
by an outer wall of the automatic transmission. 
[022] For the application of input and output drive shafts which are not co-axial 

to one another, especially for usage with shafts, which are axis-parallel or angularly 
arranged to one another, the proposal is that the first shifting element be located 
proximal to an outer wall of the transmission housing and a spur drive or a chain 
drive be placed axially between the third planetary gear drive and the first shifting 
element. As this is done, then a first spur gear of the spur drive or alternately, 
a first chain sprocket of the chain drive is necessarily bound to the internal gear of 
the first planetary gearset and - in accord with the wheel-set - either to the link of 
the third or the second planetary gearset. Accordingly then, an additional spur 
gear of the spur drive, that is to say, a second chain sprocket of the chain drive, 
is bound to the output drive shaft of the automatic transmission. In a favorable 
manner of manufacturing technology, it is possible that a servo apparatus and/or 
a lamella-carrier of the first shifting element, which element is serving as a brake, 
can be integrated into an outer wall or, if applicable, in a cover secured to the 
transmission housing. 

[023] In another version of the spur gear drive or its alternate, the chain drive 

arrangement, provision has been made that the first shifting element be placed at 
least partially axially beside the third planetary gearset on that side thereof, which 
is opposite to the second planetary gearset. Further, that the spur gear drive or 
the chain drive, in regard to location, be placed on the other side of the first shifting 
element, (thus on that side of the first shifting element, which is located oppositely 
to the third planetary gearset). When this is done, then a central, axial penetration 
of the sun gear of the third planetary gearset can be made by a hub, which hub is 
connected to the internal gear of the first planetary gearset and to the link of the 
third or second planetary gearset, the hub being further that of the first spur gear 
of the spur drive, or in the alternate, the first sprocket of the chain drive. In the 
case of an arrangement of this type, the first shifting element, which is designed 
as a brake, can be positioned beside the fourth shifting element, which is likewise 
serving as a brake whereby, in this case, advantageously one, identical lamella- 
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diameter can be supplied for these two shifting elements, notably fulfilling an 
"equal-parts" concept. 
[024] In yet another embodiment of the spur gear or chain drive, provision can be 

made that the first shifting element be placed considerably radially above the third 
planetary gearset, and that the spur gear/chain drive, be located axially to the third 
planetary gearset, in particular on that side of the third planetary gearset, which is 
opposite to the second planetary gearset and thus extending itself to the first 
shifting element. 

[025] For an application with co-axial input/output drive shafts, the proposal is that 

the output drive shaft of the automatic transmission centrally and axially penetrates 
the first shifting element located beside the third planetary gearset and also 
penetrates the sun gear of the third planetary gearset, this being located in the 
axial area between the second and third planetary gearsets and further, the output 
drive shaft is connected with the link of the third or second planetary gearset. 

[026] By way of the invented interfitting of the five shifting elements and the three 

individual planetary gearsets, the total assembly achieves, as a whole, a very 
compact transmission construction. The feed lines to the servo-equipment of each 
of the five shifting element, by design, are comparatively easily assembled. 
The pressure medium for the activation of the two rotating clutches (second 
and fifth shifting elements) can be installed by way of only one rotating shaft. 
Correspondingly, it is also possible that lubricant for a dynamic pressure 
compensation of the two rotating clutches (second and fifth shifting elements) can 
simply be brought in by only one rotating shaft. The essentially inventive features 
of the proposed automatic transmission can be combined in even a non-co-axial - 
especially an axis parallel or angularly positioned - placement of transmission input 
and transmission output drive shafts as well as also with a co-axial arrangement 
of transmission input and transmission output drive shafts. 

[027] By way of the described kinematic coupling of the individual gearsets with 

one another and with the input and output drive shafts by the five shifting 
element there has been obtained - as in the case of state of the technology of the 
DE 199 12 480 A1 - a total of six, available forward gear stages available which, 
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by the shifting out of one gear stage into the next successive higher or lower gear 
stage from a given activated shift elements respectively only one shift element 
need be opened and one additional shifting element closed. 

[028] BRIEF DESCRIPTION OF THE DRAWINGS 

[029] The invention will now be described and expla i ned i n the follow i ng i n greater 

d e ta il w i th the a i d of th e attached f i gures. S i mi l ar e l ements are a l so designated 
w i th simi l ar r e f e r e nc e numb e rs. — Th e r e is shown in . by way of example, with 
reference to the accompanying drawings in which : 

[030] FIG. 1 is a schematic transmission in accord with the state of the 

technology; 

[031] FIG. 2 is a shifting diagram in accord with FIG. 1; 

[032] FIG. 3 is an example of a first schematic arrangement of components in 

accord with the invention; 
[033] FIG. 4 is an example of a second schematic component arrangement in 

accord with the invention; 
[034] FIG. 5 is an example of a third schematic component arrangement in accord 

with the invention; 

[035] FIG. 6 is an example of a fourth schematic component arrangement in 

accord with the invention; 
[036] FIG. 7 is an example of a fifth schematic component arrangement in accord 

with the invention; 

[037] FIG. 8 is an example of a sixth schematic component arrangement in 

accord with the invention; 
[038] FIG. 9 is an example of a seventh schematic component arrangement in 

accord with the invention; 
[039] FIG. 10 is an example of an eighth schematic component arrangement in 

accord with the invention, and 
[040] FIG. 11 is an example of a ninth schematic component arrangement in 

accord with the invention. 
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[041] DETAILED DESCRIPTION OF THE INVENTION «• 

[042] As a clarification of the invented component arrangement, FIG. 1 presents 

first, a transmission scheme of a multistep automatic transmission for a motor 
vehicle with a standard power drive, as this would appear according to the state 
of the technology of DE 199 12 480 A1 . Reference letters AN designate an input 
drive shaft of the automatic transmission. The shaft is connected with a 
(not shown) drive motor of the automatic transmission. The coupling to the motor 
would be by way of, for instance, a torque converter, a starting clutch, a torsion 
damper, a double weight flywheel or a fixed shaft. AB designates an output drive 
shaft of the automatic transmission, which is connected to at least one input drive 
shaft of the motor vehicle. In the embodiment which is shown, the input drive 
shaft AN and the output drive shaft AB are aligned co-axially to one another. 
RS1, RS2 and RS3 relate to three coupled, individual planetary gearsets, which 
are placed here in a row in a transmission housing GG. All three planet 
gearsets RS1, RS2 RS3 possess respectively a sun gear SOI, S02 and S03, 
again respectively an internal gear HOI , H02 and H03 as well as each having a 
link ST1, ST2 and ST3 with planetary gears PL1, PL2 and PL3. The planetary 
gears respectively mesh with the sun and the internal gears of the respective 
planetary gear. A to E designate five shifting elements, wherein the first, third and 
fourth shifting elements A, C, D serve as brakes and the second and fourth shifting 
element B, E are designed to function as clutches. The respective frictional 
coverings of the five shifting elements A to E appear as lamella-packets 100, 200, 
300, 400 and 500 (respectively with outside and inside lamellas, that is, lamellas 
with steel and applied facings). The respective input elements of the five shifting 
element A to E are shown by 120, 220, 320, 420 and 520 and the respective 
output elements of the clutches B and E are designated by 230 and 530. 
The kinematic connection of the individual planetary gearsets and shifting 
elements, relative to one another, and relative to the input and output drive shafts 
were already described in detail in the opening passages, as was likewise the 
positional locations of these components. 
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[043] As may be seen from the shifting scheme diagram in FIG. 2, there are 

available for shifting, by way of selection, respectively two of the five shifting 
elements A to E capable of attaining six forward gear stages in a group-shift-free 
manner. The shifting is also of such a nature that for the change of shift from one 
stage to the next higher or lower successive stage (from the currently activated 
shifting element) respectively only one shifting element need open as an additional 
shifting element closes. In the first gear stage "1", the brakes A and D are 
engaged, in the second gear stage "2", the brakes A and C, in the third gear 
stage "3", brake A and clutch B, in the fourth gear "4", brake A and clutch E, in the 
fifth gear stage "5", the clutches B and E and in the sixth gear stage "6", brake C 
and clutch E. In a reverse gear "R", clutch B and brake D are engaged. 

[044] Considering now the FIGS. 3 to 1 1, in the following, nine examples for an 

invented component, positional disposition is explained in detail, for example in 
connection with a non-co-axial alignment of the input and output drive shafts. 

[045] FIG. 3 shows a first schematic component arrangement, giving an example 

of the achievement of the purpose of the invention. Starting considerations on the 
basis of the previously described state of the technology of DE 199 12 480 A1, 
the invented multi-step automatic transmission possesses the three individual 
planetary gearsets RS1 , RS2, RS3, which are aligned co-axially to one another. 
Positionally considered, the second planetary gearset RS2 is placed axially 
between the first and the third planetary gearsets RS1, RS3 and borders, again 
axially, directly on the third planetary gearset RS3. Furthermore, the invented 
automatic transmission possesses five shifting elements A to E. The first, third 
and fourth shifting elements, namely A, C, D are respectively designed to serve as 
individual brakes (in the example, respectively as a lamella-brake). The second 
and fifth shifting elements B, E are constructed as clutches (in the example, 
respectively as lamella-clutches). A sun gear S03 of the third planetary 
gearset RS3 is rigidly affixed by way of a brake A to the gearbox housing GG of 
the automatic transmission. An input drive shaft AN of the automatic transmission 
is continually in connection with a sun gear S02 of the second planetary 
gearset RS2. Furthermore, the input drive shaft AN can be connected by way 
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of the clutch B with a sun gear SOI of the first planetary gearset RS1 . Additionally 
or alternatively by way of the clutch E with the link ST1 of the first planetary 
gearset RS1 . Alternatively the sun gear SOI of the first planetary gearset RS1 by 
way of the brake C and/or the link ST1 of the first planetary gearset RS1 by way 
of the brake D can be rigidly affixed to the gear train housing GG. 

[046] An output drive shaft AB of the multistep automatic transmission is 

continually in operational communication with an internal gear HOI of the first 
planetary gearset RS1 , whereby this internal gear HOI , by way of the illustrated, 
exemplary coupling of the planetary gear element, is continually in connection with 
the link ST3 of the third planetary gearset RS3. In addition, the link ST2 of the 
second planetary gearset RS2 is continually bound to an internal gear H03 of the 
third planetary gearset RS3, and as well, link ST1 of the first planetary 
gearset RS1 is continually in operative connection with the internal gear H02 of 
the second planetary gearset RS2. The corresponding connection element 
between the internal gear HOI of the first planetary gearset RS1 and the link ST3 
of the third planetary gearset RS3 is designed as a cylinder ZYLRS13. 
This cylinder ZYLRS13 is, in the first place, in connection with the internal 
gear HOI by way of a purpose-appropriate means, for instance, this being a 
welded jointure, and extends itself in an axial direction from the internal gear HOI 
up to a point over the internal gear H03. In the second place, the 
cylinder ZYLRS13 is connected on that side of the third planetary gearset RS3, 
which side is remote from the second planetary gearset RS2, and joined thereto 
by a designed operative connection with an interconnection STB3 which is integral 
with the link ST3. The interconnection means can be, for example, a structural 
configuration common to both STB3 and ST3. The cylinder ZYLRS 13 completely 
encapsulates the second and third planetary gearsets RS2, RS3. 

[047] In the embodiment example shown in FIG. 3, input drive shaft AN and 

output drive shaft AB are not aligned co-axially with one another. For an operative 
connection between the output drive shaft AB and the link ST3 of the third 
planetary gearset RS3 (and with the internal gear HOI of the first planetary 
gearset RS1 which is bound to this link ST3), provision has been made for a spur 
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gear drive STST. As already mentioned, the cylinder ZYLRS13 completely 
encapsulates the third planetary gearset RS3 in the axial direction. In this 
arrangement, the cylinder ZYLRS13 is bound to the link ST3 on that side of the 
third planetary gearset RS3 which is remote from the second planetary 
gearset RS2. The interconnection piece of the link ST3, which piece is facing the 
second planetary gearset RS2, is designated as STB3, and extends itself radially 
inward up to a diameter approaching that of the input drive shaft AN. On its inside 
diameter, the interconnection piece STB3 is bound to a linkage shaft STW3. 
Extending away from the linkage piece STB3, this linkage shaft STW3 proceeds 
in a direction opposite to that of the second planetary gearset RS2, but co-axial 
with the input drive shaft AN and radially above the input drive shaft AN, and in this 
passage, centrally engages the sun gear S03 of the third planetary gearset RS3. 
On that side of the third planetary gearset RS3, which is opposite to the second 
planetary gearset RS2, is to be found the link-shaft STW3, connected with a first 
spur gear STR1 of the spur gear stage STST and further rigidly fastened onto a 
transmission housing secured hub GN. The link shaft STW3 forms also, more or 
less, the hub of this first spur gear STR1 . The sun gear S03 of the third planetary 
gearset RS3 is advantageously supported on the link shaft STW3. 

[048] All three planetary gearsets RS1, RS2 and RS3 are penetrated in an axial 

direction, along the centerline, by the input drive shaft AN. In the embodiment 
example shown in FIG. 3, (for simplification not shown) an input drive motor is 
operatively connected with the input drive shaft AN on that transmission side which 
is remote from the first planetary gearset RS1 . From FIG. 3, one can easily infer 
that in connection with non-co-axial arrangement of the input drive shaft AN and 
the output drive shaft AN, the input drive motor can be placed at either of the two 
end faces of the transmission. 

[049] The brake A, by way of which the sun gear S03 of the third planetary 

gearset is affixed, as to position, is located partially radially above the third 
planetary gearset RS3 and partially on that side of the third planetary gearset RS3, 
which is remote from the second planetary gearset RS2. With this alignment, 
the input element 120, serving as an inner lamella-carrier borders the brake A 
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axially on the link ST3 of the third planetary gearset RS3, upon the side thereof 
distal from the second planetary gearset RS2. A lamella-packet 100 of the brake 
A, of large diameter and having lamellas of both external and applied facings is 
located in the area of the cylindrical outer wall of the transmission housing GG, 
seen in the axial direction, this is radially above the third planetary gearset RS3. 
An appropriate structural configuration for the outer lamellas of the lamella- 
packet 100 can be easily integrated into the transmission housing GG. Obviously, 
for the brake A, however, separate outside lamella-carriers are provided which, 
correspondingly by appropriate means, can be bound with the transmission 
housing GG using binding means characterized by shape, force or material 
gripping. On that side of the inner lamella-carrier f120) of the brake A, which is <• 
remote from the third planetary gear RS3, the spur gear STR1 borders axially and 
directly on a disk-shaped section of this inner lamella-carrier (120). <©• 
[050] Likewise, on that side of the third planetary gearset RS3, which is remote 

from the second planetary gearset RS2, and seen in axial direction into the area 
between the spur gear STR1 and planetary gearset RS3, and as seen in the radial 
direction into the area of the cylindrical outer wall of the transmission housing GG, 
is to be found a servo apparatus 110 of the brake A for the activation of the 
lamella 100, integrated in a simple manner into the transmission housing GG and 
a housing wall GW bound with the transmission housing GG (for example, bolted 
thereto). Obviously it is possible that this housing wall can be designed also as a 
part of the transmission housing, thus as a housing section of radial extent. 
Housing wall GW and transmission housing GG possess a corresponding piston 
space (pressure chamber), in which a piston (for simplification, not shown), 
which is subjected to pressure applications of the servo apparatus 1 10 is slidingly 
supported, as well as a corresponding (once again, not shown) pressure medium 
feed to this pressure chamber. In the case of a pressure application to this 
pressure chamber for the piston, the piston activates the servo apparatus 110, the 
lamellas 100 of the brake A to move axially in the direction of the three planetary 
gearsets RS1, RS2, RS3. It is obvious to the expert, that the positional locating 
of the servo apparatus 110 and/or the lamellas 100 of the brake A, especially as 
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seen in axial direction, is not limited to that distribution as shown in the exemplary 
illustration of FIG. 3. Thus, it is possible that servo apparatuses 1 1 0 and/or lamella 
100 of the brake A, for instance, even of a smaller diameter can be placed even 
in the axial area between the spur gear stage STST and the planetary gearset RS3 
or, alternately, pushed in the direction of the planetary gearset RS1, thus in an 
area above the second planetary gearset RS2 or, again, over the first planetary 
gear RS1. 

[051] The clutch B, by way of which the input drive shaft AN can be bound with 

the sun gear SOI of the first planetary gearset RS1 , and the clutch E, by way of 
which the input drive shaft AN can be connected to the link ST1 of the first 
planetary gearset RS1 are, in positional consideration, located between the first 
and second planetary gearsets RS1 , RS2. In such an arrangement, the clutch E, 
as seen in an axial direction, placed radially above the clutch B. The lamellas 500 
of the clutch E, which are subjected to the full input drive torque, possess, 
accordingly, a greater diameter than do the lamellas 200 of the clutch B and are 
thus placed by a comparatively large diameter radially underneath the 
cylinder ZYLRS13. 

[052] In the illustrated example of FIG. 3, for both clutches B, E, a common 

lamella-carrier ZYLBE is provided, which first, forms an outer lamella-carrier for the 
clutch B (input element 220 for the clutch B) and second, forms for the clutch E an 
inner lamella-carrier (input element 520 for the clutch E). As is shown in FIG. 3, 
the outer lamellas of the lamella-packet 200 and the inner lamellas of the lamella- 
packet 500, in this instance are advantageously made of steel. The inner lamellas 
of the lamella-packet 500 are correspondingly supplied with covered lamellas. 

[053] The common lamella-carrier ZYLBE for the two clutches B, E is designed 

as a pot, with its opening in the direction of the first planetary gearset RS1 , with a 
disk-shaped pot bottom, which borders axially and directly on the link ST2 of the 
second planetary gearset RS2 and is connected on its inner diameter with the 
input drive shaft AN. The cylindrical section, which extends itself axially in the 
direction of the first planetary gearset RS1 of the lamella-carrier ZYLBE possesses 
on its outside diameter a characteristic structural profile complementary to the 
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inner lamellas of the clutch E and on its inside diameter has characteristic 
structural profile complementary to the outside lamellas of the clutch B. 
Considered from a positional standpoint, with this arrangement, then the 
complementary structural configuration for the inner lamellas of the clutch E are 
placed closer to the second planetary gearset RS2 than is the complementary 
structural configuration for the outside lamellas of the clutch B. Correspondingly, 
also the lamella-packet 500 of the clutch E is placed nearer to the second 
planetary gearset RS2 than is the lamella-packet 200 of the clutch B. That part of 
the cylindrical section of the lamella-carrier ZYLBE with the complementary 
structural profile for the inner-lamellas of the clutch E forms also, together with the 
disk-shaped pot bottom of the lamella-carrier ZYLBE, the input element 520 of the 
clutch E. Correspondingly, that part of the cylindrical section of the lamella-carrier 
ZYLBE, along with the complementary structural configuration for the outside 
lamellas of the clutch B the input element 220 for the clutch B. The input 
element 220 of the clutch B is consequently bound to the clutch E by way of the 
input element 520 with the input drive shaft AN. 
[054] A servo apparatus 210 of the clutch B is, from a location standpoint, placed 

within the cylinder space of the lamella-carrier ZYLBE, borders accordingly first, 
at least sectionally and axially, directly on the disk-shaped section (pot-bottom) of 
the lamella-carrier ZYLBE and second, is placed at least sectionally radially below 
the lamella-packet 500 of the clutch E. The servo apparatus 210, in this 
arrangement includes, at least one (for the sake of simplification, not shown) 
pressure chamber, and one (here again, not shown) piston. In the case of an 
application of pressure in this pressure chamber, this piston activates the lamella- 
packet 200 in the known manner, acting against a resisting force of a (again, not 
shown) retraction element of the servo apparatus 210 axially in the direction of the 
first planetary gearset RS1 . Since the lamella-carrier ZYLBE rotates continually 
with the speed of rotation of the input drive shaft AN, it is advantageous that the 
servo apparatus 210 possesses a dynamic pressure compensation means for the 
compensating of the rotating pressure of the pressure chamber of the servo 
apparatus 210 which rotates at the speed of the input drive shaft AN. 
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[055] The release element 230 of the clutch B is here designed as a disk shaped 

inner lamella-carrier which, starting as a characteristic complementary structural 
configuration to the inner lamellas of the clutch B and is axially bordering on the 
servo apparatus 210, extends itself radially inward up to a sun shaft SOW1, to 
which it is bound. This sun shaft SOW1 is supported on the input drive shaft AN 
and extends itself - co-axially to the input drive shaft AN - axially first in the 
direction of the first planetary gearset RS1 and is connected to the sun gear SOI 
of the first planetary gearset RS1 . In this axial section, the sun shaft SOW1 forms 
also, partially, the hub of the inner lamella-carrier f230) of the coupling B. In a <• 
further axial run the sun shaft SOW1 , centrally and completely penetrates the first 
planetary gearset RS1 and extends itself axially to a housing cover GD, which is 
connected with the transmission housing GG. Obviously, the housing cover GD 
and the transmission housing GG can be of one-piece construction. On that side 
of the first planetary gearset RS1 , which side is remote from the clutch B, is to be 
found a link piece STB11 of the link ST1 supported on the sun shaft SOW1. 
Details on the additional kinematic connection of the output element 230 of the 
clutch B on the brake C will be discussed later. 

[056] A servo apparatus 510 of the clutch E is placed, in regard to its position, 

above the input element 220 of the clutch B. For the acceptance of this servo 
apparatus 510, the lamella-carrier ZYLBE possesses an additional cylindrical 
space which, when seen in the axial direction, is located considerably radially 
above the part of the cylindrical section of the lamella-carrier ZYLBE, which has 
the complementary structural piece for the outer lamellas of clutch B. The servo 
apparatus 510 encompasses, in this arrangement, at least one (not shown) 
pressure chamber and a piston (not shown). In the case of a pressure application 
of this pressure chamber, this piston activates the lamella-packet 500 in the known 
manner against a resetting force of a here (not shown) return element of the servo 
apparatus 210 acting axially in the direction of the second planetary gearset RS2. 
Since the lamella-carrier ZYLBE rotates constantly with the speed of rotation of the 
input drive shaft AN, it is advantageous that the servo apparatus 510 also 
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possesses a dynamic compensation means for the compensation of the rotational 
pressure of the rotating pressure chamber of the servo apparatus 510. 

[057] The output element 530 of the clutch E is, in this case, designed as a 

disk-shaped outer lamella-carrier, which extends itself from a characteristic 
complementary structural piece for the acceptance of the outer lamella of the 
clutch E, and bordering on servo apparatus 510, radially outward up to a 
cylinder ZYLRS12, with which it is connected. This cylinder ZYLRS12 forms the 
kinematic connection between the link ST1 of the first planetary gearset RS1 and 
the internal gear H02 of the second planetary gear RS2. This, looked at in regard 
to position, is placed underneath the cylinder ZYLRS13 and extends itself in the 
axial direction from the internal gear H02 linkage piece [[STB 12]] STB 11 of the <• 
link ST1 , which is proximal to the planetary gearset RS2 . Directly from the 
principle, in this service the cylinder ZYLRS12 can be interpreted as a part of the 
output element of the clutch E. 

[058] As may be seen in FIG. 3, the brake C and the brake D are placed next to 

one another, these brakes being respectively, brake C by way of which the sun 
gear SOI of the first planet gearset RS1 is secured to the transmission 
housing GG and the brake D, by way of which the link ST1 of the first planet 
gearset RS1 (plus the thereto bound internal gear H02 of the second planetary 
gearset RS2) is likewise affixed to the transmission housing GG. From the location 
standpoint, the brakes are placed radially above the planetary gearsets at a 
comparatively large diameter in the area of the inside diameter of the transmission 
housing GG. In this arrangement, the lamella-packet 400 borders the brake D 
axially at the lamella-packet 100 of the brake A and is placed, again considering 
location, for example in an area radially above the two directly neighboring 
planetary gearsets RS2 and RS3. The lamella-packet 300 of the brake C is here 
located in an area radially disposed above the planetary gearset RS2 and the 
clutch E, which is directly neighboring the planetary gearset RS2. The brake C, 
in this arrangement, is thus placed closer to the first planetary gearset RS1 than 
is the brake D, that is to say, the brake D is in this location nearer to the third 
planetary gearset RS3 than is the brake C. 
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[059] In the example illustrated in FIG. 3, the transmission housing GG takes over 

simultaneously the function of an outside lamella-carrier for the two brakes C, D. 
In another constructive arrangement, obviously, it is possible that separate outside 
lamella-carriers for the brakes C, D could be provided, which then, by appropriate 
means, would be turn-fast bound to the transmission housing or even one 
lamella-carrier could commonly suffice for both brakes C, D. 

[060] Servo apparatuses 410, 310 serving the lamella-packets 400, 300 are 

placed axially, next to one another between these two lamella-packets 400, 300. 
In the example illustrated in FIG. 3, the two servo apparatuses 410, 310 
are integrated into a common transmission housing component having 
corresponding piston travel space, that is to say, pressure chambers, in which the 
spaces, respectively, is placed at least one slidably supported piston, capable of 
being subjected to pressure and part of the respective servo apparatus 310, 410. 
In the case of a feed of pressurized media to the pressure chamber of the servo 
apparatus 410, the piston activates the lamella-packet 400 of the brake D axially 
in the direction of the brake A, that is to say, of the third planetary gearset [[RS1]] 
RS3, that is, in a direction opposite to that approaching the first planetary 
gearset RS1 . Accordingly, the piston energizes the servo apparatus 310 upon a 
feed of pressure medium to the piston space of the servo apparatus 310 and 
moves the lamella-packet 300 of the brake C axially in the direction of the first 
planetary gearset RS1. For the expert, can be seen without difficulty, that the 
pressurized media feed to these two servo apparatuses 310, 410 is a simple 
matter. 

[061] With a construction of appropriate design, it is possible to integrate the 

servo apparatuses 410, 310 directly into the transmission housing. For example, 
if a common outside lamella-carrier is provided for the two brakes C, D as a 
separate component, the servo apparatuses 410, 310 can also be integrated into 
this outside lamella-carrier in a simple manner so that, in this case, manufacturing 
technology can form a factory made, advantageously premounted assembly 
package. 
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[062] As FIG. 3 further demonstrates, the described component arrangement 

enables a duplicate-part concept, at least for the lamellas 300, 400 and, 
if necessary, also for the servo apparatuses of the brakes C and D, and further for 
the lamellas 100, 300, 400 of all brakes A, C and D of the automatic transmission. 

[063] An input element designates as 420 of the brake D is designed as a 

cylindrically shaped inner lamella-carrier which, positionally considered, extends 
itself sectionally radially above the cylinder ZYLRS1 3 and further encapsulates the 
first and second planetary gearsets RS1, RS2 and on that side of the first 
planetary gearset RS1, which is remote from the second planetary gearset RS2 
binds itself with the link ST1 of the first planetary gearset RS1 . The characteristic 
linkage part of the link ST1 located opposite to the second planetary gearset RS2 
is designated as STB1 1 . For the reinforcement of the inner lamella-carrier (420) <• 
of the brake D, the linkage part STB1 1 is supported on the sun shaft SOW1 . 

[064] An entry element of the brake C, designated as 320, is fabricated as a 

cylinder-shaped, inner lamella-carrier which, as to positional characteristics, 
extends itself radially above the cylindrical section of the inner lamella-carrier 420 
of the brake D and the entry element also encapsulates the cylinder ZYLRS13. 
Further, the entry element 320 envelopes the first planetary gearset RS1 in a radial 
direction along with the two clutches B, E and on that side of the link piece STB1 1 
which is remote from the second planetary gearset RS2 binds itself with the sun 
shaft SOW1 . The disk-shaped cylinder bottom of the inner lamella-carrier (320) <• 
of the brake C borders, in this arrangement, on the housing cover GD which, 
as already described, forms an outer wall of the automatic transmission. 

[065] For the accommodation of the outer contour of the transmission housing 

within an actual installation space designated for the installation of the automatic 
transmission, it is possible that the spatial situation of the two brakes D, C can 
obviously be slidingly moved in the axial direction as compared to the example 
presented in FIG. 3. 

[066] The component arrangement presented in FIG. 3, as to positional condition, 

would allow the achievement of a narrower construction of a transmission. 
Since the input drive shaft of the entire transmission proceeds in an axial direction, 
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the component arrangement shown in FIG. 3, which has a non-co-axial alignment 
of the input drive shaft and the output drive shaft, for the expert, it would be 
constructively simple to make a conversion to an application wherein the input 
drive shaft and the output drive shaft run co-axially to one another. 

[067] The shifting scheme of the multistep automatic transmission in accord with 

FIG. 3 corresponds to the shifting scheme presented in FIG. 2. In accord with the 
state of the technology of DE 199 12 480 A1, it is possible that with selective 
shifting of respectively two of the five shifting elements, again six forward gear 
stages can be shifted into, free of group-shifting involvement. 

[068] In consideration of the FIGS. 4 to 8, five further invented component 

arrangements are closely explained, all having, converse to the previously detailed 
description of the first component arrangement in accord with FIG. 3, unchanged 
kinematic coupling of the planetary gear elements between one another and to the 
shifting elements, all also with a construction assembly derived from the clutches B 
and E and which assembly is located axially between the first and the second 
planetary gearsets RS1, RS2 whereby the clutch B, as to position, is placed 
radially underneath the clutch E and in a clutch space formed by this said clutch E. 

[069] FIG. 4 shows a second schematic component arrangement, as an example 

of achieving the purpose of the invention. The essential difference to the first 
component arrangement as shown in FIG. 3 are the designed formation of the 
assembly with the two clutches B, E and the spatial allowance of the servo 
apparatuses of the three brakes A, C and D relative to their lamella-packets. 

[070] As may be seen in FIG. 4, the assembly comprises the two clutches B, E, 

a lamella-carrier ZYLBE, a radial inner lamella-packet 200 with servo apparatus 
210 of the clutch B, and further includes a radial outer lamella-packet 500 with 
servo apparatus 510 of the clutch E. As a difference to FIG. 3, the outer lamellas 
of both lamella-packets 200, 500 are advantageously steel-lamellas, the inner 
lamellas of both lamella-packets 200, 500 then have, correspondingly coating or 
cover material. The lamella-carrier ZYLBE is presently designed as a pot-shaped 
double cylinder with a disk-like pot bottom, which is connected on its inside 
diameter with input drive shaft AN, and additionally possesses two cylindrical 
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sections which are independent of one another and which extend themselves from 
the pot bottom outward and axial in the direction of the first planetary gearset . 
The diameter of the first of these two cylindrical sections is advantageously 
somewhat greater than the diameter of the link of the neighboring planetary 
gearsets RS1 and RS2. The diameter of the second of these two cylindrical 
sections represents, more or less, the diameter of the internal gear of the 
neighboring planetary gearsets RS1 and RS2 but, however, is in any case, 
somewhat smaller than the diameter of the cylinder ZYLRS1 2 which, as is known, 
forms the operational connection between the internal gear of the second 
planetary gearset RS2 and the link of the first planetary gearset RS1 . The lamella 
carrier ZYLBE serves both clutches B, E, the entry element thereof 220, 520 and 
again, for both clutches B, E also forms the outside lamella-carrier. 
Correspondingly the (radial inner) first cylindrical section of the lamella-carrier 
ZYLBE possesses on its inner diameter a characteristic complementary structural 
shaping suitable for the lamella-packets 200 of the clutch B, and the (radial outer) 
second cylindrical section of the lamella-carrier ZYLBE on its inner diameter 
possesses a characteristic complementary structural shaping suitable for the outer 
lamellas of the lamella-packet 500 of the clutch E. Observed as to positional 
characteristics, the lamella-packet 500 is placed at least considerably radially 
above the lamella-packet 200. 
[071] The servo apparatus 210 of the clutch B is placed, from a positional 

standpoint, inside the cylinder space of the lamella-carrier ZYLBE, which is formed 
by the (radial inner) first cylindrical section of the lamella-carrier ZYLBE and 
according borders, at least partially, axially directly on the disk-shaped section (pot 
bottom) of the lamella-carrier ZYLBE. The servo apparatus 210 includes, in this 
arrangement, at least one (not shown) pressure chamber and one (not shown) 
piston. In the case of an application of pressure of this pressure chamber, 
this piston activates the lamella-packet 200 of the clutch B in a known manner 
against an opposing force of a reset element of the servo apparatus 210 
(not shown), working axially in the direction of the first planetary gearset RS1 . 
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[072] The servo apparatus 510 of the clutch E, considered as to position, 

is placed within the cylinder ring space of the lamella-carrier ZYLBE, which the 
space is formed by the (radial outward) second cylindrical section of the 
cylinder ZYLBE, and is limited in extent inward, by the (radial inward) first 
cylindrical section of the lamella-carrier ZYLBE. In the same manner as the servo 
apparatus 210 borders the servo apparatus 510, at least in a sectional manner 
and axially direct on the disk-shaped section (pot bottom) of the lamella-carrier 
ZYLBE. The servo apparatus 510 encompasses, in this application, at least one 
(not shown) pressure chamber and one piston (not shown). Upon an application 
of pressure to this pressure chamber, the piston activates the lamella-packet 500 
of the clutch E in the known manner, against a resetting force of a retraction 
element of the servo apparatus 510 (not shown), acting axially in the direction of 
the first planetary gearset RS1 . 

[073] Since the lamella-carrier ZYLBE continually rotates with the rotational 

speed of the input drive shaft AN, it is to an advantage that both servo 
apparatuses 210 and 510 also possess a dynamic pressure compensation for the 
evening out of the rotational pressure of these servo apparatuses 210,510, which 
rotate with the input drive shaft AN speed. <• 

[074] One output element 230 of the clutch B - as in FIG. 3 - is designed as a disk 

shaped inner lamella-carrier, which bases itself on a characteristic, complementary 
structural part for the acceptance of the inner lamelias of the lamella-packet 200 
of the clutch B, and extends itself to border axially on the servo apparatus 210 of 
the clutch B, and radially extends itself inward up to the sun shaft SOW1 , which 
is supported on the input drive shaft AN. Similar to the depiction in FIG. 3, this sun 
shaft SOW1 centrally penetrates the first planetary gearset RS1 and is bound to 
both the inner lamella-carrier (230) of the clutch B as well as with the sun gear <• 
SOI of the first planetary gearset RS1 and the entry element 320 of the brake C. 

[075] An output element 530 of the clutch E - conversely to FIG. 3 - is designed 

as an inner lamella-carrier. Proceeding from a characteristic complementary 
structural shape for the acceptance of the inner lamella of the lamella-packet 500 
of the clutch E, and axially bordering on the servo apparatus 510 of the clutch E, 
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this inner lamella-carrier (530) extends itself to one diameter above the (radial <• 
inner) first cylindrical section of the lamella-carrier ZYLBE, proceeding in an axial 
direction in the direction of the first planetary gearset RS1 up to the linkage 
part STB 12 of the first planetary gearset RS1 and is bound to this linkage 
partSTB12. 

[076] As can be further seen in FIG. 4, the brakes A, D, C, similar to FIG. 3, are to 

be found at the inner diameter of the transmission housing GG, placed in an area 
radially above the two planetary gearsets RS3, RS2 and the clutch E, however, 
the activation direction is changed from that of FIG. 3 for all three servo 
apparatuses 1 1 0, 41 0, 31 0 of the brakes A, D, C. The servo apparatus 1 1 0 of the 
brake A and the servo apparatus 410 of the brake D are now directly axially placed 
next to one another, that is, axially between the lamella-packets 100, 400 of the 
to brakes A, D and, in this arrangement, for example, integrated into a common 
component, affixed to the transmission housing. The lamella-packet 100 of the 
brake A is now at least partially seen in the axial direction next to the third 
planetary gearset RS3 upon that side which is remote from the second planetary 
gearset RS2, on a diameter greater than that of the ZYLRS13 which, as known, 
forms the operational binding between link of the third planetary gearset RS3 and 
the internal gear of the first planetary gearset RS1 . The lamella-packet 400 of the 
brake D is, as to location, is placed somewhat radially above the second planetary 
gearset RS2 and, upon closure by the servo apparatus 410 actuated (i.e., pushed) 
radially in the direction of the first planetary gearset RS1 . Correspondingly axial 
inverted, is the activation direction of the servo apparatus 110 upon closure of the 
lamella-packet 100 of the brake A. The lamella-packet 300 of the brake C borders 
at present directly on the lamella-packet 400 of the brake D and is, as to its 
location, placed likewise somewhat radially above the second planetary 
gearset RS2. Correspondingly, the servo apparatus 310 of the brake C here, 
for example, integrated in the transmission housing GG is at least principally 
radially placed above the clutch E and actuates the lamella-packet 300 upon 
closure axially in the direction of the neighboring brake D, that is, in that direction 
which is opposite to that toward the first planetary gearset RS1 . 
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[077] The input element 120 of the brake A is now designed to be at least 

considerably disk-like and extends itself in a radial direction parallel to the third 
planetary gearset RS3. The input element 420 of the brake D and 320 of the of 
the brake C are principally unchanged from their function as shown in FIG. 3. 

[078] FIG. 5 shows a third schematic component arrangement as an exemplary, 

invented, achievement of the executing the purpose of the invention. Compared 
to the first component arrangement as per FIG. 3, that arrangement is modified 
first, in that, the designed embodiment of the assembly with the two clutches B, E 
in connection with a changed activation means for the clutch E, and second also 
the spatial positioning of the brake A relative to the third planetary gearset RS3 
and to the spur gear drive, i.e., spur gear stage STST. 

[079] As can be seen in FIG. 5, the assembly including two clutches B, E 

includes, unchanged, a common lamella-carrier ZYLBE for the two clutches B 
and E, a radial inner lamella-packet 200 with servo apparatus 210 of the clutch B, 
as well as a radial outer lamella-packet 500 with servo apparatus 510 of the 
clutch E. As in FIG. 3, the lamella-carrier ZYLBE serves as input element for both 
clutches B, E as well as the outer lamella-carrier for the clutch B and in inner 
lamella-carrier of the clutch E. As in FIG. 3, the outside lameilas of the lamella- 
packet 200 and in inner lameilas of the lamella-packet 500 are advantageously 
designed as steel lameilas. The inner lameilas of the lamella-packet 200 and the 
outer lameilas of the lamella-packet 500 are advantageously designed as covered 
or coated lameilas. 

[080] In this arrangement, the designed construction of the clutch B as the inner 

of the two clutches is taken over without change from FIG. 3. As a difference to 
the FIG. 3, the activation direction of the two servo apparatuses 210, 51 0, upon the 
closure of the respective lamella-packets 200, 500, is the same, the servo 
apparatus 510 activates the lameilas 500 now likewise in the direction of the first 
planetary gearset RS1 . In this instance, are respectively the servo apparatuses 
510, 210 as well as the lamella-packet 500, 200, when considered as to position, 
arranged at least considerably radially above each other. Correspondingly, the 
constructive formation of the lamella-carrier ZYLBE, as compared to FIG. 3, with 
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special reference to the pressure chamber, i.e., the piston space of the servo 
apparatus 510 slightly modified, since this combination chamber/piston space is 
now placed on that side of the lamella-packet 500 which is proximal to the second 
planetary gearset RS2. 
[081] As may be further seen in FIG. 5, the brake A is now placed on that side of 

the first planetary gearset RS1 (of the spur gear stage STST), which is remote 
from the third planetary gearset RS3. Correspondingly the first spur gear STR1 
borders now axially and directly on the third planetary gearset RS3 on than side 
thereof which is remote from the second planetary gearset RS2. In this 
arrangement, a hub STN1 of the first spur gear STR1 is supported on a 
transmission housing partition-wall GZ, which is located on that side of the spur 
gear STR1 , which is remote from the planetary gearset and is, in an appropriate 
manner, bound to the transmission housing GG. In the example illustrated, the 
connection to the transmission housing by way of the partition-wall GW, which 
simultaneously forms a spur-sided outer wall of the transmission housing. As a 
matter of principle, it is possible that the transmission housing partition-wall GZ, in 
this location, can also serve as a kind of support plate for the reinforcement of the 
spur gear hub STN1. 

[082] The brake A (with lamella-packet 1 00 and servo apparatus 110) is, in regard 

to position, axially placed between the housing partition-wall GZ and the 
transmission housing wall GW. For example, the lamella-packet 100 borders the 
brake A axially at the transmission housing wall GW and the servo apparatus 110 
of the brake A axially at the housing partition-wall GZ. Integrated in this example 
in the housing partition-wall GZ are pressure chamber/piston space, piston, and 
resetting means of the servo apparatuses 110. Upon appropriate application of 
pressure, the piston of the servo apparatus 110 activates the lamellas 100 axially 
in the direction to the spur gear STR1 , that is to say, in the opposite direction from 
the planetary gearsets. 

[083] In another embodiment it is possible, for example, that provision can be 

made, that the lamella-packet 100 and the servo apparatus 1 10 assigned thereto, 
when seen in the axial direction, are otherwise arranged, the servo apparatus 110 
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in this case is then placed upon that side of the lamella-packet 100, which is 
remote from the spur gear STR1 for the activation of the brake A then axially in the 
direction of the spur gear STR1 , i.e., of the planetary gearsets. Advantageously, 
in this case integrated in the housing (outer) wall GW are pressure chamber/piston 
space, piston, and reset element of the servo apparatus 110. 

[084] For a kinematic binding connection of the input element 120, which is 

serving as an inner lamella-carrier of the brake A on the sun gear S03 of the third 
planetary gearset RS3 is provided a sun shaft SOW3, which co-axially extends 
itself along the input drive shaft AN from the sun gear S03 to this inner lamella- 
carrier (120), with this arrangement, the first spur gear STR1 of the spur gear po- 
stage STST and the housing partition-wall GZ are centrally penetrated in the axial 
direction and supported on the input drive shaft AN. 

[085] FIG. 6 now shows a fourth schematic component arrangement as an 

exemplary way of achieving the purpose of the invention. The principal 
modification in comparison to the previously described component arrangement 
shown in FIG. 3 to FIG. 5, concerns the designed embodiment of the component 
assembly with the two clutches B, E and the constructive embodiment of the 
assembly with the brake A on that side of the spur gear stage STST, which is 
remote from the planetary gears. 

[086] As can be inferred from FIG. 6, the assembly of the two clutches B, E 

incorporates the following: a lamella-carrier ZYLBE as a common inner lamella- 
carrier and an entry element 220, 520 for both clutches B and E, each an outer 
lamella-carrier as output element 230, 530 for the clutches B and E, a radial inner 
lamella-packet 200 with an assigned servo apparatus 210 of the clutch B as well 
as a radially outer lamella-packet 500 with corresponding servo apparatus 510 of 
the clutch E. Again as FIG. 6 shows, the outer lamellas of two lamella- 
packets 200, 500 are in this case, steel lamellas, whereas the inner lamellas of 
both lamella-packets 200, 500 are correspondingly covered or coated lamellas. 

[087] As a common entry element {220, 520), for both clutches B, E, the lamella- <• 

carrier ZYLBE is connected to the input drive shaft AN and extends itself in the 
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radial direction parallel to the second planetary gearset RS2 and is axially directly 
binding on this. 

[088] The radial outer lamella-carrier of the clutch E, as the output element 530 

of the same, is designed as a cylindrical ZYLRS12, which extends itself from the 
link piece STB 12 (which is proximal to the second planetary gearset RS2) of the 
link ST1 of the first planetary gearset RS1 up to the internal gear H02 of the 
second planetary gearset RS2, and is operationally bound to this link piece STB12 
and this internal gear H02 and which, on its cylindrical inner diameter possesses 
a characteristic, complementary structural shape for the acceptance of the outer 
lamella of the lamella-packet 500 of the clutch E. Within this cylinder ZYLRS 12 is 
also placed the servo apparatus 51 0 of the clutch E which, as seen spatially axially 
between the lamella-packet 500 and the link piece STB12 for the activation of the 
lamella-packet 500 axially in the direction of the second planetary gearset RS2. 
Since the servo apparatus 510 continually rotates with a rotational speed of the 
link ST1 of the first planetary gearset RS1, it can be of advantage, if the servo 
apparatus 510 additionally also possesses a dynamic pressure compensation. 
The pressure medium feed to the pressure chamber of the servo apparatus 510 
(and, if necessary, the lubricant feed to a pressure equalization space of the 
dynamic pressure compensation) can, for instance, be conducted over the link ST1 
of the first planetary gearset RS1, the sun shaft SOW1 and the input drive 
shaft AN. 

[089] The radial inner outer lamella-carrier of the clutch B, serving as the output 

element 230 of the clutch, is designed as an uncovered pot, which opens in the 
direction of the second planetary gear drive RS2 and has a disk-like bottom across 
its inside diameter, with which bottom sun gear shaft SOW1 is bound. The sun 
gear shaft is further supported on the input drive shaft AN and is further connected 
to the sun gear SOI of the first planetary gearset RS1 . The output element 230 
has a further cylindrical section, which connects itself to the outside diameter of the 
pot bottom and extends itself axially in the direction of the second planetary 
gearset RS2 and possesses on its inside diameter an appropriate structural 
complementary shape for the acceptance of the lamella-packets 200 of the 
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clutch B. Within the cylinder space of this outer lamella-carrier 230, is also located 
the servo apparatus 210 of the clutch B, as to positioning, this is placed axially 
between the lamella-packet 200 and the pot bottom, for the activation of the 
lamella-packet 200 axially in the direction of the second planetary gearset RS2. 
The servo apparatus 21 0 can also possess a dynamic compensator. The pressure 
medium feed to the pressure chamber of the servo apparatus 210 (and, 
if necessary, the admission of the lubricating means to a pressure compensating 
space of the dynamic pressure compensation) can, for example, be conducted 
through the sun shaft SOW1 and the input drive shaft AN. 

[090] Limited by the conditions of this arrangement of the servo apparatuses 210 

and 510, the lamella-carrier ZYLBE possesses in comparison to the previously 
described embodiments, a relative small axial extension along the axis. 

[091] As can further be seen in FIG. 6, the brake A, as in FIG. 5, is placed on that 

side of the first spur gear stage STST, which is remote from the third planetary 
gearset RS3 of the first spur gear STR1 . As already noted within the framework 
of the description of FIG. 5, as a variation possibility, now the lamella-packet 100 
axially borders onto the transmission partition-wall GZ, on which the spur gear 
STR1 is supported. The servo apparatus 1 10 of the brake A is now on that side 
of the lamella-packet 100 which is remote from the spur gear STR1 of the brake 
A and activates the lamella-packet 1 00, when it closes axially in the direction of the 
spur gear STR1 , that is to say, in the direction of the third planetary gearset RS3. 
Integrated in the housing (outer wall) GW are space for pressure and piston 
movement, pressure medium feed line, piston and reset element of the servo 
apparatus 1 10, as well as an appropriate complementary structure shaping for the 
acceptance of the outer lamellas of the lamella-packet 1 00. In this way, a factory 
built, especially simple ready-build of the brake A as a component group is 
enabled. For the kinematic connection of the brake A to the third planetary 
gearset RS3, similar to that shown in FIG. 5, a sun shaft SOW3 is furnished, which 
is provided on the input drive shaft AN and which binds the entry element 120, 
which is serving as inner lamella-carrier to the brake A with the sun gear S03 of 
the third planetary gearset RS3. 
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[092] As may be seen additionally in FIG. 6, the spatial arrangement of the two 

further brakes C and D with their lamella-packets 300 and 400 and the servo 
apparatuses 310 and 410 assigned thereto are practically completely taken from 
FIG. 4. 

[093] FIG. 7 now shows a fifth schematic component arrangement as an invented 

manner of achieving the purpose of the invention, this being based on the first 
component arrangement according with FIG. 3 and the third component 
arrangement as per FIG. 5. The modification in regard to the first component 
arrangement according with FIG. 3 concerns essentially the constructive 
assembly of the component group of the two clutches B and E, as well as the 
spatial position of the brakes C and D, relative to the planetary gearsets. 

[094] Ignoring for the moment, the mirror-image presentation of the transmission, 

it is easily seen in FIG. 7, that the assembly group of the two clutches B, E 
(including lamella-carrier ZYLBE), the lamella-packets 200 and 500, as well as the 
servo apparatuses 210 and 510 were taken out of the arrangement of FIG. 5. 

[095] As may be seen further in FIG. 7, the two neighboring brakes C and D, 

as compared to FIG. 3, are pushed in an axial direction, so that now, the brake C, 
as to its spatial accommodation, is placed in an area radially located above the first 
planetary gearset RS1 and the brake D, which is neighboring to brake C, is placed 
in an area radially located with respect to being above the clutch E. Indicated is 
a slanting of the transmission housing GG in the area of the housing outside 
diameter on that side of the automatic transmission situated opposite to the 
spur gearing. A similar reduction in diameter can, for example, is necessary due 
to an actually available transmission installation space. The inner lamella- 
carrier (320, 420) of both brakes C, D are, as is necessitated by their structure, 
compliant with the narrowing of the transmission housing GG. 

[096] As a further detail modification, in FIG. 7 is presented a changed support 

of the first spur gear STR1 of the spur gear stage STST. Axially between the 
expanded entry element 120 of the brake A, which element is serving as an inner 
lamella-carrier and the spur gear stage STST is now provided a housing partition- 
wall GZ, by appropriate way with the transmission housing GG, which extends 
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itself radially from the transmission housing outside diameter to the inside up to the 
link piece STW3, by way of which the link ST3 of the third planetary gearset RS3 
is bound to the first spur gear STR1 of the spur gear stage STST. In this 
arrangement the link shaft STW3, for example, is supported on the input shaft AN. 
Different from FIG. 3, the first spur gear STR1 is now mounted on the housing 
partition-wall GZ and not on the outer end wall GW of the transmission housing. 

[097] As an additional detail, in FIG. 7 is presented an apparatus for the 

measurement of the speed of rotation of the input drive shaft AN. 
The corresponding input drive shaft speed of rotation sensor is designated 
as NAN, is placed on an outside end wall of the transmission housing GG and is 
accordingly easily accessible in that location. In this case, the location is, 
for example, on that side of the transmission which is opposite to the spur gear 
stage STST. Corresponding to the embodiment example of being used as an axial 
contacting sensor, this input speed of rotation sensor NAN, as to position, is 
placed in the area of the hub GN which is affixed to the transmission housing and 
reacts to a signaling wheel NANGR, which wheel is slip-free attached to the input 
drive shaft AN, the contact point being, for example, by the inductive or the 
Hall-measuring principle. 

[098] FIG. 8 now shows a sixth schematic component arrangement as an 

example of achieving the purpose of the invention. In this arrangement this sixth 
invented component arrangement is an extension of the previously described 
component arrangement as seen in FIG. 5 and primarily concerns the 
arrangement and the formation of the pressure chamber and the pressure 
compensation space of both servo apparatuses of the component assembly with 
the two clutches B and E. 

[099] As may be seen in FIG. 8, without change, for both clutches B and E, 

a common lamella-carrier ZYLBE is provided, which serves clutch B as an outer 
lamella-carrier and performs for the clutch E the functions of an inner lamella- 
carrier. Likewise unchanged, both lamella-packets 200, 500 of the clutches B, E, 
upon which that side of the lamella-carrier ZYLBE. which is proximal to the first 
planetary gearset RS1 and are activated axially in the direction of the planetary 
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gearset RS1 by way of respective servo apparatus 210 and 510 of the clutch B 
or E upon the closure of the said clutch. When this occurs, the lamella-packet 500 
is to be seen located radially above the lamella-packet 200. Both servo 
apparatuses 210, 510 possess respectively a dynamic pressure compensation 
device. 

[1 00] Geometrically, for the clutches B, E, the common lamella-carrier ZYLBE is 

subdivided into sections 223, 222, 221, 521 and 522. The hub 223, the disk-like 
section 222 and the cylindrical section 221 are assigned to the entry element of the 
radial inner clutch B, the cylindrical section 521 and the disk-like section 522 are 
assigned to the input element of the radial outer clutch E. These will be clarified 
by the chosen nomenclature. 

[101] The hub 223 of the lamella-carrier ZYLBE is connected to the input drive 

shaft AN by way of a specialized operational binding, for example, this connection 
being by means of a complementary structural receiver. In the presented image 
seen in FIG. 8, the hub 223 is supported, in turn, on another hub GN, which latter 
is rigidly affixed to the transmission housing. The hub GN also extends itself - 
starting from that outer end-wall of the transmission housing GG, which is on that 
side of the first planetary gearset RS1 which is remote from the clutch - by running 
axially until below the lamella-carrier ZYLBE (and simultaneously, the first 
planetary gearset RS1 centrally penetrates and centrally engages itself within the 
inside diameter of the hub 223 of the lamella-carrier ZYLBE in an axial direction). 

[102] On the side of the hub 223, which is remote from the planetary 

gearset RS1 , the disk-like section 222 attaches itself to the hub 223 and extends 
itself radially outward up to a diameter, which corresponds to a dimension 
somewhat greater than the outside diameter of the lamella-packet 200 of the 
(radial inner) clutch B. The cylindrical section 221 clamps onto the outer diameter 
of the disk-like section 222 and extends itself in the axial direction to a point above 
the lamella-packet 200 of the clutch B, this being relatively close to the first 
planetary gearset RS1. In the area close to the neighboring planetary gearset 
RS1 , the cylindrical section 221 possesses on its inside diameter a complementary 
structural configuration for the acceptance of the outer lamellas of the lamella- 



-33- REDLINE VERSION 

packet 200. As made evident in FIG. 8, these outside lamellas are 
advantageously constructed of steel. The cylindrical section 221 and the disk-like 
section 222 of the lamella-carrier ZYLBE create a clutch space, within which the 
lamellas 200 and the servo apparatus 210 of the clutch B can be placed, the 
placement being radially above the hub 223 of the lamella-carrier ZYLBE. 
The servo apparatus 210 encompasses a pressure chamber 211, a piston 214, 
a resetting plate spring 213, a pressure compensation space 212 and a 
seal-plate 215. The pressure chamber 21 1 is, in this arrangement, formed by the 
sections 221, 222 and 223 of the lamella-carrier ZYLBE and a piston 214, 
a pressure compensation space 212 for the evening out of dynamic pressure 
variations of the clutch B is formed through the piston 214 and the seal-plate 215. 
The pressure compensation space 212 of the servo apparatus 210 is also placed 
closer to the fist planetary gearset RS1 than is a pressure chamber 211 of the 
servo apparatus 21 0.< 
[1 03] A pressurized media feed conduit, designated with 218, runs to the pressure 

chamber 21 1 of the servo apparatus 210 of the radial inner clutch E, shown here 
as an inclined radial boring through the hub 223 of the lamella-carrier ZYLBE. 
This radial boring 218 feeds the pressurized media required to actuate the clutch B 
by way of the hub GN, which is rigidly affixed to the transmission housing and on 
which the hub 223 of the lamella-carrier ZYLBE is supported, as has already been 
described. Accordingly, the adapted hub GN is furnished with completed conduit 
openings for pressurized media. In another embodiment, it is possible that the 
pressurized media can enter the pressure chamber 211 of the servo 
apparatus 210 also through corresponding axial and radially borings of the input 
drive shaft AN. 

[104] A lubricating inlet 219 for the pressure compensation space 212 of the 

servo apparatus 210 of the radial inner clutch E runs, in this embodiment, as a 
straight radial boring, likewise through the hub 223 of the lamella-carrier ZYLBE. 
To this radial boring 219 is fed the non-pressurized lubricant used for the filling of 
the pressure compensation space 212 by way of the transmission housing 
hubGN. 
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[105] The cylindrical section 521 of the lamella-carrier ZYLBE (which is 

associated with the radial outer clutch E), represents in principle, the cylindrical 
section 221 (which is associated with the radial inner clutch B). On its side, which 
is proximal to the first planetary gearset RS1, the cylindrical section 521 on its 
outside diameter a complementary profile for the acceptance of the inner lamellas 
of the lamella-packet 200 of the clutch B. As indicated in FIG. 8, these inner 
lamellas are advantageously designed as being coated or covered. Axially beside 
this lamella-complementary structure members, on that side of the lamella- 
complementary member, which is proximal to the planetary gearset RS1 , the disk- 
shaped section 522 of the lamella-carrier ZYLBE connects itself to the cylindrical 
section 521 and extends itself - starting at the outside diameter of the cylindrical 
section 521 - radially outward up to a diameter, which, advantageously, is smaller 
than the average diameter of the outer lamellas of the lamella-packet 500 of the 
radial outer clutch E. 

[106] The servo apparatus 510 of the (radial outer) clutch E, as to positioning, can 

be seen as placed radially above the cylindrical section 521 of the lamella- 
carrier ZYLBE. For the formation of a piston, better said, a pressure chamber 51 1 
accommodating the piston, and thereto a pressure compensation space 512, of 
this servo apparatus 510, a cylindrical support disk 515 is provided which, as to 
position, is placed radially above the cylindrical section 521 of the lamella- 
carrier ZYLBE. In this arrangement, this support disk 515 possesses a disk-like 
section, the inside diameter of which, in the area of the axially outer edge of the 
cylindrical section 521 , which is proximal to the second planetary gearset RS2, is 
force fit onto this cylindrical section 521 of the lamella-carrier ZYLBE, is secured 
axially in this area onto the cylindrical section 521 and consequently also provided 
with high pressure medium sealant to the cylindrical section 521 . On the outside 
diameter of the disk-like section of the support disk 515, a cylindrical section 
attaches itself. This cylindrical section runs axially in the direction of the lamella- 
packet 500, that is to say, extends axially in the direction of the first planetary 
gearset RS1 . The cylinder shaped support disk 51 5 and the cylindrical section 521 
of the lamella-carrier ZYLBE for a piston-pressure chamber system 514, 51 1 of the 
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servo apparatus 510, within which a piston 514 of the servo apparatus 510 is 
arranged to be slidable in the axial direction. The piston 514 is then, in this 
arrangement, axial movable and sealed against high pressure medium against the 
cylindrical section of the support disk 515 as well as against the cylindrical 
section 521 of the lamella-carrier ZYLBE. The piston 514 of the servo 
apparatus 510 is - similar to the support disk - designed as an open cylinder 515, 
opening in the direction of the lamella-packet 500, wherein the cylinder bottom 
forms the separation wall to the pressure chamber 511. The surrounding 
circumferential surface of the piston 514 encompasses the disk-shaped 
section 522 of the lamella-carrier ZYLBE and extends itself in the axial direction 
up to the lamella-packet 500 of the clutch E. Between the cylinder bottom of the 
piston 514 and the disk-like section 522 of the lamella-carrier ZYLBE is inserted 
a retraction element 513 of the servo apparatus 510, in this case being a ring- 
shaped packet with parallel installed helical springs. 

[107] A pressure medium feed system 518 to the pressure chamber 51 1 of the 

servo apparatus 510 of the radial outer clutch E runs sectionally as a radial boring 
through a disk-like section 222 and through the hub 223 of the lamella-carrier 
ZYLBE. The pressure medium for the activation of the clutch E can, for example, 
be conducted from the input drive shaft AN, whereby the drive shaft AN then 
correspondingly must possess radial and axial borings. Alternative to this, the 
pressure medium for the activation of the clutch E of this radial boring 518, 
however, can be fed in by way of the transmission housing affixed hub GN on 
which, in this case, the lamella-carrier ZYLBE and the input drive shaft AN are 
supported, whereby the hub GN then accordingly possesses the required pressure 
medium conduit borings. 

[1 08] For the formation of a pressure compensation space 51 2 for the evening out 

of the dynamic pressure of the servo apparatus 510, the cylindrical outer 
circumference of the piston 514 is sealed off against the disk-shaped section 522 
of the lamella-carrier ZYLBE to present the passage of lubricant materials. 
Correspondingly, the pressure compensation space 51 2 is formed by the disk-like 
section 522 and cylindrical section 521 of the lamella-carrier and the piston 514. 
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The pressure compensation space 522 is formed by the cylindrical section 521 of 
the lamella-carrier ZYLBE and the piston 514. 
[109] This pressure compensation space 512 of the radial outer clutch E is filled 

with a lubricant, but not under pressure, from the pressure compensation 
space 212 of the radial inner clutch B. In this case, not only in the cylindrical 
section 521 (or 221), of the lamella-carrier ZYLBE, but as well as in the piston 214 
of the servo apparatus 210 of the clutch B, radial borings are provided, which open 
into the pressure compensation space 212, 512. A corresponding lubrication feed 
is designated as 519. 

[1 1 0] One can also infer from FIG. 8, that the servo apparatus 51 0 of the clutch E, 

positionally, is placed radially above the servo apparatus 210 of the clutch B, 
whereby respectively the two pressure spaces 21 1 and 51 1 , respectively the two 
pressure compensation spaces 212 and 512 and respectively also a resetting 
device 213, 513 are to be found somewhat radially placed above one another. 
The section of the outer circumference of the common lamella-carrier ZYLBE 
serving both clutches B, E, and which separate from one another the two 
pressure chambers 211, 511, that is to say, the two pressure compensation 
spaces 212, 512, is also principally the cylindrical section 221 (or 521) of the 
common lamella-carrier ZYLBE for both clutches B, E. 

[111] With the assistance of the FIGS. 9 to 11, in the following, three further 

invented component arrangements will be explained in detail, wherein - showing 
a difference to the previously presented six invented component arrangements - 
the axial set component assemblies located between the first planetary 
gearset RS1 and the second planetary gearset RS2 of the two clutches B, E now 
possess in axial alignment, lamella-packets 200, 500 located next to one another. 
As a result from this arrangement, it is possible in an advantageous manner, 
to provide the two said lamella-packets 200, 500 with a comparatively large 
diameter, which is in character with their high thermal loading. Bearing in mind the 
constructive embodiment of this component assembly, also reference will be given 
to the not yet disclosed patent text, bearing the same date of application as 
the present German Patent Application, which has already been submitted, 
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the undisclosed patent text is given the internal file number ZF 8818 S - «• 
PCT/EP2004/01 1 030 - the descriptive content of which is to be likewise an object 
of the present application. 
[112] FIG. 9 now shows a seventh schematic component arrangement as 

an exemplary, invented manner of achieving the purpose of the invention. 
The depicted assembly of FIG. 9 will base itself on the first invented component 
assembly according with FIG. 3. As already mentioned, the two clutches B, E form 
a component group, now with axially, successively neighboring lamella- 
packets 200 and 500, whereby this grouped assembly, when seen as to position, 
is found, without change, axially located between the two planetary gearsets RS1 
and RS2. 

[113] Similar to the case of FIG. 3, also, in accord with FIG. 9 for both 

couplings B, E is provided a common lamella-carrier ZYLBE, which the carrier is 
designed as an pot, which is open in the direction of the first planetary 
gearset RS1 and is bound to the input drive shaft AN. As a difference from FIG. 3, 
the lamella-carrier ZYLBE now forms the inner lamella-carrier for both clutches B 
and E and possesses in this respect, on its outside diameter an appropriate 
complementary structural configuration for the acceptance of the inner lamellas of 
both lamella-packets 200 and 500. As is depicted in FIG. 9, these inner lamellas 
are made, advantageously, of steel and the outer lamellas of the lamella- 
packet 200 and 500 correspondingly serve as lamellas with a coating or cover. 
The lamella-packet 500 of the clutch E is placed proximal to the second planetary 
gearset RS2, the lamella-packet 200 of the clutch B is found on that side of the 
lamella-packet 500 which side is opposite to the second planetary gearset RS2 
and near to the first planetary gearset RS1 . The disk-shaped pot bottom of the 
lamella-carrier ZYLBE and the first cylindrical section which attached itself to the 
outside diameter of this pot bottom with the lamella-disposed, complementary 
structural configuration for the inner lamellas of the clutch E can be understood as 
serving as input elements 520 of the clutch E. Correspondingly, it is possible that 
the second cylindrical section with the lamella-disposed, complementary structural 
configuration for the inner lamellas of the clutch B, which connects itself onto the 
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first cylindrical section with the lamella-disposed, complementary structural 
configuration for the inner lamellas of the clutch E, acts axially in the direction of 
the first planetary gearset RS1 and can be understood as entry element 220 of the 
clutch B. The entry element 220 of the clutch B is, accordingly, bound by way of 
the entry element 520 of the clutch E to the input drive shaft AN. 

[114] As may be seen in FIG. 9, the lamella-carrier ZYLBE, common for both 

clutches B, E, for example, possesses a cylindrical hub 523 in the diameter area 
of the input drive shaft AN, which the hub, with appropriate means, is bound to the 
input drive shaft AN with the capability of turning therewith. This hub 523 extends 
itself axially, starting from the disk-shaped pot bottom of the lamella-carrier ZYLBE 
in the direction of the first planetary gearset RS1. As to position, radially above 
this hub 523 are placed the servo apparatuses 510, 210 of both clutches E, B, 
whereby a plurality of parts of these two servo apparatuses 510, 210 are placed 
within the cylinder space, which has been formed by lamella-complementary 
structural configurations of the lamella-carrier ZYLBE. With this arrangement, 
the servo apparatus 510 of the clutch E is closer to the second planetary 
gearset RS2 than is the servo apparatus 210 of the clutch B and borders both 
axially directly on the disk-like pot bottom of the lamella-carrier ZYLBE as well as 
radially on the cylindrical section of the lamella-carrier ZYLBE underneath its 
lamella-complementary structural configurations. For the activation of the lamella- 
packet 500 axially in the direction of the second planetary gearset RS2, the servo 
apparatus 510 possesses advantageously, at least three activation fingers 516, 
which seize the cylindrical section of the lamella-carrier ZYLBE with the lamella- 
complementary structural configuration for the inner lamella of the lamella- 
packet 200, in axial and radial direction, as this is carried out, then the lamella- 
packet 200 or the lamella-complementary structural configuration of the lamella- 
carrier ZYLBE assigned to this lamella-packet 200, fully engage, and act upon the 
lamella-packet 500 from that side of the second planetary gearset RS2, which is 
opposite to the lamella-packet 500. 

[115] Correspondingly, the servo apparatus 210 of the clutch B, as to location, 

is placed beside the servo apparatus 510 of the clutch E on that side of the of this 
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servo apparatus 51 0, which is proximal to the first planetary gearset RS1 . For the 
activation of the lamella-packet 200, axially in the direction of the second planetary 
gearset RS2, the servo apparatus 210 possesses an annular pressure plate 216, 
which completely encompasses the activation finger 516 of the servo 
apparatus 510 in the radial direction and partially encompasses the same in the 
axial direction and acts upon the lamella-packet 200 from that side of said lamella- 
packet 200 which is lies opposite to the secondary gearset RS2. 

[1 1 6] For the purpose of restricting axial construction length, it is possible, that in 

a different embodiment provision can be made, that instead of an annular 
plate 216 of the servo apparatus 210 a single activation finger can be used, which, 
as to position, would be inserted axially in the activation fingers 516 of the servo 
apparatuses 210, 510. 

[117] Corresponding to the design of the lamella-carrier ZYLBE as an inner 

lamella-carrier for both the clutch B, E, is both that exit elements 230 of the 
coupling B and that the output element 530 of the clutch E is designed for serving 
as outer lamella-carrier for the acceptance of the outside lamellas of the respective 
lamella-packet 200, 500. In this case, these outside lamellas (as already 
mentioned) are advantageously constructed as coated or covered lamellas. 
Geometrically, the output element 230 of the clutch B possesses the shape of a 
pot, which is open in the direction of the second planetary gearset RS2, with a 
cylindrical section, a disk-like pot bottom and a hub. The disk-like pot bottom of 
the output element 230 is placed axially directly between the first planetary 
gearset RS1 and the servo apparatus 210 of the clutch B. The hub of the output 
element 230 attaches itself to pot bottom on the inner diameter and extends itself 
axial in the direction of the first planetary gearset RS1 and by way of an 
appropriate operational connection, for instance, by means of a welded jointing or 
a complementary structural configuration, is bound with the sun gear SOI of the 
first planetary gearset RS1. The cylindrical section of the output element 230 
attaches itself to the pot bottom, specifically onto the outside diameter of this, 
extends itself axial in the direction of the second planetary gearset RS2 up to 
above the lamella-packet 200 of the clutch B and possesses on its inside diameter 



-40- REDLINE VERSION 

a characteristic complementary structural configuration for the acceptance of the 
outside lamellas of this lamella-packet 200. The geometric design of this output 
element 530 of the clutch E represents, in principal, that design already described 
and explained in FIG. 3, whereby the cylinder ZYLRS12, as in FIG. 3, forms the 
operational connection between the link ST1 of the first planetary gearset RS1 and 
the internal gear H02 of the second planetary gearset RS2 and the outer lamellas 
of the lamella-packet 500 of clutch E, at the same time the cylindrical output 
element 230 of the coupling B spreads. 

[118] As again to be seen in FIG. 9, the lamella-packet 100 of the brake A, as in 

FIG. 3, as to location, is to be found at least somewhat radially above the third 
planetary gearset RS3 in the area of the large diameter of the cylindrical 
transmission housing GG. The servo apparatus 110 of the brake A, however, 
is now so located, that it is placed somewhat radial over the second (middle) 
planetary gearset RS2 and activates the lamellas 100 upon the closure of the 
brake A axially in counter direction to the first planetary gearset RS1 . 

[1 1 9] Furthermore, in FIG. 9 the brake D with its lamella-packet 400 and its servo 

apparatus 410, for example, is located in an area somewhat radially above the first 
planet gearset RS1 at the large inside diameter of the cylindrical transmission 
housing GG. The servo apparatus 410 of the brake D is, in this case, in the 
housing cover GD, which forms the output or the end drive of the transmission and 
by appropriate means binds to the transmission housing GG in a turning secured 
manner, and integrates and activates the lamellas 400 upon the engagement of 
the brake D axially in the direction of the third planetary gearset RS3. 

[1 20] The brake C with its lamella-packet 300 and its servo apparatus 31 0 is now 

axially located beside the first planetary gearset RS1 upon that side, remote from 
the placement of the clutch B, i.e., of the other two planetary gearsets RS2, RS3, 
whereby the brake C is now directly between the first planetary gearset RS1 and 
the housing cover GD on a diameter which, to some extent, represents that of the 
interior gear HOI of the first planetary gearset RS1. Under this circumstance, 
the housing cover GD serves in an advantageous manner a the outside lamella- 
carrier of the brake C for the acceptance of the outside lamella of the lamella- 
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packet 300. Beyond this, the servo apparatus 310 of the brake C is integrated into 
this housing cover GD and activates the lamellas 300 upon the engagement of the 
brake C axially in the direction of the first planetary gearset RS1 . The activation 
directions of all three brakes C, D and A are the same in this embodiment 
example. 

[121] As is in FIG. 3, so also in FIG. 9, the input drive shaft AN is supported on 

the housing cover GD. As a difference to FIG. 3, the housing cover GD possesses 
a housing cover affixed, housing secured, tubular hub GN, which extends itself into 
the inner space of the transmission housing GG. The input shaft AN is supported 
on an inner diameter of this hub GN. On an on a diameter greater than this 
hub GN, is supported the designed entry element 320 of the brake C. 
This designed entry element 320 is bound to the sun shaft SOI of the first 
planetary gear drive RS1 and supported as a inner lamella-carrier serving as an 
entry element 320 of the brake C. 

[122] FIG 10 shows now an eighth schematic component arrangement as an 

exemplary invented way for the achievement of the purpose of the invention. 
Being based on the previously described FIG. 9, seven invented component 
arrangements have been explained. The difference to the seventh component 
assembly as per FIG. 9 concerns, essentially the constructive embodiment of the 
servo apparatus 510 of the clutch E, upon unchanged activation direction. As in 
FIG. 9, this servo apparatus 510, as to location, is placed radially above the 
hub 523 of the common lamella-carrier ZYLBE for both clutches B, E, and axially 
borders on the disk-shaped section, namely the "pot bottom" of this carrier ZYLBE. 
Generally, the servo apparatus 510, in this arrangement placed radially within the 
clutch space, which is formed by the cylindrical section of the lamella-carrier 
ZYLBE with the lamella-complementary structural configuration of the lamella- 
packet 500 of the clutch E . As a difference to FIG. 9, the lamella-carrier ZYLBE 
on its radial, outer cylinder, in an area between the two lamella-packets 200 
and 500, advantageously possesses at least three penetrations, symmetrically 
apportioned about the circumference. Each of these penetrations, is respectively 
assigned to an activation finger 51 6 of the servo apparatus 51 0. The penetrations 
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possess, respectively, a very large axial extension, so that this activation 
finger 516, first, can reach through the penetrations radially and second, can 
establish an axial hub for the activation of the lamella-packet 500 upon the closing 
of the clutch. The activation fingers 516 act, as in FIG. 9 on the lamella- 
packets 500, which are proximal to the lamella-packet 200 of the clutch B, 
i.e., proximal to the first planetary gearset RS1. 

[1 23] The servo apparatus 21 0 of the clutch B is located axially beside the servo 

apparatus 510 of the clutch E, on that side of the servo apparatus 510 which is 
proximal to the first planetary gearset RS1 . The annular pressure plate 21 6 of the 
servo apparatus 210 encompasses the lamella-complementary structural 
configuration of the lamella-carrier ZYLBE for the inner lamellas of the lamella- 
packet 200 in radial and axial directions and act upon the surface of the lamella- 
packet 200, which is proximal to the first planetary gearset RS1 . 

[1 24] FIG. 1 1 shows a ninth schematic component arrangement as an exemplary 

manner of achieving the purpose of the invention. This is, likewise, based on the 
previously described FIG. 9 in the details explained seven invented component 
arrangements. The difference to seven component arrangements in accord with 
FIG. 9 concerns in essence, the constructive embodiment of the common lamella- 
carrier ZYLBE for the two clutches B, E and the servo apparatus 21 0, 51 0 of these 
clutches B, E. 

[1 25] The lamella-carrier ZYLBE is designed to be used for both clutches B and E 

as an inner lamella-carrier and forms for both clutches B, E, their input 
element 220, 520 and is correspondingly the kinematic clutch of the transmission 
scheme and is accordingly bound to the input drive shaft AN. On its outside 
diameter, the lamella-carrier ZYLBE possesses a characteristic complementary 
structural configuration for the acceptance of the inner lamellas of both lamella- 
packets 200 and 500, whereby these inner lamellas, in this condition, 
advantageously are steel lamellas and the outer lamellas of the lamella- 
packets 200 and 500 are correspondingly made as covered or coated lamellas. 
As shown in FIG. 9, the lamella-packet 500 of the clutch E is placed close to the 
second planetary gearset RS2, the lamella-packet 200 of the clutch B is placed 
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correspondingly on that side of the lamella-packet 500, which is opposite to the 
second planetary gearset RS2, and the lamella-packet 200 is further close to the 
first planetary gearset RS1 . The section of the cylindrical lamella-carrier ZYLBE 
with the lamella-complementary profile for the inner lamellas of the lamella- 
packet 200 is also assigned to the input element 220 of the clutch B, the section 
of the cylindrical lamella-carrier ZYLBE with the complementary lamella- 
complementary structural configuration for the inner lamellas of the lamella- 
packet 500 to the input element 520 of the clutch E. 

[1 26] Differing from FIG. 9, the cylindrical lamella-carrier ZYLBE possesses now 

a disk-shaped section, which extends itself somewhat centrally under the 
cylindrical section of the lamella carrier ZYLBE - considered as to location, 
approximately between the lamella-complementary structural configuration for the 
inner lamellas of the lamella-packet 200 and the lamella-complementary structural 
configuration for the inner lamellas of the lamella-packet 500 - toward the inside 
up to the hub 523 of the lamella-carrier ZYLBE. This hub 523, in turn, is bound to 
the input drive shaft AN, extending itself conversely to FIG. 9, but now in the axial 
direction on both sides of the disk-shaped section of the lamella-carrier ZYLBE, 
thus proceeding outward from the central, disk-like section of the lamella-carrier 
ZYLBE to a spatial position underneath the lamella-carrier ZYLBE to a spatial 
position underneath the lamella packet 200 of the clutch B, axially in the direction 
of the first planetary gearset RS1, to another, again spatially positioned 
underneath the lamella-packet 500 of the clutch E, axially in direction of the 
second planetary gearset RS2. 

[127] A servo apparatus 210 of the clutch B is axially placed on that side of the 

disk-shaped section of the lamella-carrier ZYLBE, which side is proximal to the first 
planetary gearset RS1 . Also, this servo apparatus 210, as to location, is above the 
hub section of the hub 523, which is proximal to the first planetary gearset RS1, 
and which hub 523 is placed in the lamella-carrier ZYLBE, at least mostly within 
the clutch space, which is formed by the lamella-packet 200 of the clutch B and the 
disk-like section of the lamella-carrier ZYLBE. With this arrangement, the servo 
apparatus 210 borders directly on this disk-like section and also on the cylindrical 
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section of the lamella-carrier ZYLBE with the lamella-complementary structural 
configuration for the inner lamellas of the lamella-packet 200. 

[1 28] For the activation of the lamella-packet 200, to move the clutch B, axially in 

the direction of the second planetary gearset RS2, the servo apparatus 210 
advantageously possesses at least three activation fingers 216, which encapsulate 
the cylindrical section of the lamella-carrier ZYLBE with the lamella-complementary 
structural configuration for the inner lamellas of the lamella-packet 200 in radial 
and axial direction and act upon the end surface of the lamella packet 200, to 
which the first planetary gearset RS1 is proximal. 

[129] A servo apparatus 510 of the clutch E is placed axially on that side of the 

disk-shaped section of the lamella-carrier ZYLBE, which is proximal to the second 
planetary gearset RS2. Also, this servo apparatus 510, considered as to position, 
is above that hub section of the hub 523 of lamella-carrier ZYLBE and which hub 
section is proximal to the second planetary gearset RS2. The servo apparatus 510 
is at least nearly completely within the clutch space, which is formed by the 
lamella-packet 500 of the clutch E and the disk-shaped section of the lamella- 
carrier ZYLBE. In this arrangement, the servo apparatus 510 borders directly on 
this disk-shaped section and also on the cylindrical section of the lamella carrier 
ZYLBE with the lamella-complementary structural configuration 500. For the 
activation of the lamella-packet 500 of the clutch E axially in the direction of the 
first planetary gearset RS1 , the servo apparatus 510 possesses, advantageously, 
at least three activation fingers 516, which grasp the cylindrical section of the 
lamella carrier ZYLBE with the lamella-complementary, structural configuration for 
the inner lamellas of the lamella-packet 500 in a radial and axial direction and act 
upon the end face of the lamella-packet 500, which is turned to face the second 
planetary gearset RS2. 

[130] In another embodiment, it is possible, that instead of the activation 

fingers 216 and/or 516 of the servo apparatus 210, 510 also an annular pressure 
plate can be provided. 

[131] The design of the output element 230 of the clutch B, the output 

element 530 of the clutch E , respectively, as an outside lamella-carrier for the 
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acceptance of the - advantageously as covered/coated lamellas - outside lamellas 
of the respective lamella-packet 200, 500, and also the design and arrangement 
of the remaining components presented in FIG. 11, as am exemplary, ninth, 
invented component arrangement was taken over from FIG. 9. 

[1 32] As already mentioned, some component constructions of all nine invented 

component arrangements are to be regarded as examples. For the saving of axial 
lengths of the automatic transmission, for example, the expert, because of need, 
could replace the spur gear drive in the FIGS. 3 to 1 1 even with a chain drive. 
In accord with the situation regarding installation and input drive string 
configurations, the expert would, by all proposed and nine invented component 
arrangements, combine by choice, with one for input drive shaft axis parallel output 
drive shaft or with a non-right angled spur gear drive (Beveloid-Spur Gear Drive) 
or a (right angled or not right angled) bevel gear system. Because the input drive 
gear penetrates the entire transmission in axial direction throughout its entire 
length, the expert can rebuild the proposed nine invented component 
arrangements without difficulty for an application of input and output driving shafts, 
which would be co-axial to one another. 

[133] The presented nine schematic component arrangements presented in 

FIG. 3 to FIG. 1 1 , are generally based on lamella-brakes as a constructive means 
for the shifting elements doing duty as brakes. Principally, single or even all 
lamella brakes can be replaced by brake band construction. In non-shiftable 
condition, band brakes are known to be more favorable where slippage is 
concerned than are lamella brakes. For all shown component arrangements, 
it seems favorable to employ the non-shiftable brake D in the second to the sixth 
forward gear stage and/or the non-shifting brake A in the fifth and sixth forward 
travel, as well as in reverse gear as band brakes. Likewise it is possible, upon 
need, to reinforce the individual brakes by way of additional free run, which is 
kinematically placed between the input element of the of the respective brake and 
the transmission housing and this entry element is set as to direction of travel. 
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A first shifting element, brake 
B second shifting element, clutch 
C third shifting element, brake 
D fourth shifting element, brake 
E fifth shifting element, clutch 
ZYLBE lamella carrier for the second and fifth shifting element 



AN 


input drive shaft 


AB 


output drive shaft 


GG 


transmission housing 


GD 


housing cover 


GW 


housing wall 


GN 


hub, affixed to the transmission housing 


GZ 


partition-wall in housing 



NAN input drive shaft tachometer 

NANGR sending gear 

RS1 first planetary gearset 

HOI internal gear of the first planetary gearset 

SOI sun gear of the first planetary gearset 

ST1 link of the first planetary gearset 

PL1 planet gear of the first planetary gearset 

SOW1 sun shaft of the first planetary gearset 

STB1 1 first link-piece of the first planetary gearset 

STB 12 second link-piece of the first planetary gearset 
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RS2 



second planetary gearset 
internal gear of the second planetary gearset 
sun gear of the second planetary gearset 
link of the second planetary gearset 
planet gear of the second planetary gearset 



H02 



S02 



ST2 



PL2 



RS3 third planetary gearset 

H03 internal gear of the third planetary gearset 

S03 sun gear of the third planetary gearset 

ST3 link of the third planetary gearset 

PL3 planet gear of the third planetary gearset 

SOW3 sun shaft of the third planetary gearset 

STB3 link-piece of the third planetary gearset 

STW3 link-shaft of the third planetary gearset 

ZYLRS12 cylinder, connection between the link of the first planetary gearset 

and the internal gear of the second planetary gearset 
ZYLRS13 cylinder, connection between the internal gear of the first 

STST spur gear stage 

STR1 first spur gear of the spur gear stage 

STN1 hub of the first spur gear of the spur gear stage 

1 00 lamellas of the first shifting elements 

1 1 0 servo apparatus of the first shifting element 

1 20 entry element of the first shifting element 

200 lamellas of the second shifting element 

210 servo apparatus of the second shifting element 

21 1 pressure chamber for the servo apparatus of the second shifting element 
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212 pressure compensation space of the servo apparatus of the second shifting 
element 

213 reset, return element for the servo apparatus of the second shifting element 

214 piston of the servo apparatus of the second shifting element 

215 seal plate of the servo apparatus of the second shifting element 

216 pressure plate of the servo apparatus of the second shifting element 

218 pressurized (hydraulic) media feed to the pressure chamber of the second 
shifting element 

219 lubricant feed to the pressure compensation space of the second shifting 
element 

220 input element of the second shifting element 

221 cylindrical section of the input element of the second shifting element 

222 disk-like shaped section of the input element of the second shifting element 

223 hub of the input element of the second shifting element 
230 output element of the second shifting element 

300 lamellas of the third shifting element 

310 servo apparatus of the third shifting element 

320 input element of the third shifting element 

400 lamellas of the fourth shifting element 

410 servo apparatus of the fourth shifting element 

420 input element of the fourth shifting element 

500 lamellas of the fifth shifting element 

510 servo apparatus of the fifth shifting element 

51 1 pressure chamber of the fifth shifting element 

512 pressure compensation room of the fifth shifting element 

51 3 reset, return element for the servo apparatus of the fifth shifting element 

514 piston of the servo apparatus of the fifth shifting element 
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51 5 cylindrically shaped reinforcement plate of the servo apparatus of the fifth 
shifting element 

516 activation finger for the servo apparatus of the fifth shifting element 

518 pressurized media feed to the pressure chamber of the fifth shifting element 

519 lubricant feed to the pressure compensation space of the fifth shifting 
element 

520 input element of the fifth shifting element 

521 cylindrical section of the entry element of the fifth shifting element 

522 disk-like section of the input element of the fifth shifting element 

523 hub, of the input element of the fifth shifting element 
530 output element of the fifth element 
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